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EDITORIAL
BMP-7 and the proximal tubule
Bone morphogenetic protein-7 (BMP-7), also known array representing 1176 human genes to identify genes
as ostegenic protein-1, is a member of the transforming that might be regulated by exposure of cultured human
growth factor- (TGF-) superfamily that is expressed proximal tubule epithelial cells to BMP-7, tumor necrosis
widely in embryonic life and plays a critical role in renal factor- (TNF-), or the combination of both cytokines.
development (reviewed in [1]). BMP-7 is expressed par- This was a relevant cell to examine, since the proximal
ticularly by the ureteric bud and also by the nephrogenic tubular cell is known to express at least the BMP type II
mesenchyme and the collecting tubules. BMP-7 is re- receptor [9]. Array analysis experiments are best viewed
quired for normal renal development, as null mutation as exploratory, requiring confirmation by more rigorous
mice lack normal kidneys, and BMP-7 can promote and more quantitative methods. These authors have used
nephrogenesis by isolated metanephric mesenchyme [2]. real-time reverse transcription-polymerase chain reac-
BMP-7 acts as a survival factor for the nephrogenic mes- tion (RT-PCR), which meets these criteria, to confirm that
enchyme, preventing apoptosis and in conjunction with BMP-7 suppresses TNF- stimulation of pro-inflamma-
basic fibroblast growth factor (bFGF2), expanding the tory cytokines, interleukins (IL-6 and IL-1) and the che-
progenitor cell population [3]. mokines, monocyte chemoattractant protein-1 (MCP-1),
In the adult animal, BMP-7 expression subsides in Gro- and IL-8. BMP-7 also reduced proximal tubular
other organs but remains high in the kidney. BMP-7 expression of endothelin-2 and the adenosine A1 receptor
RNA expression in the normal kidney is largely confined and increased expression of endothelin-1 (and was asso-
to the medullary tubules (tentatively identified as collect- ciated with a trend toward increased expression of heme
ing tubules), peripheral glomerular cells (presumptive oxygenase 1). These are complex and somewhat contra-
podocytes), and renal artery adventitial cells [4, 5]. The dictory effects, but the net effect of these transcriptional
physiological function of BMP-7 in the adult kidney has alterations might be to increase peritubular capillary
been and remains a mystery. More is known about its blood flow. BMP-7 also increased expression of Smad-6,
function in renal pathophysiology. Following ischemia/ a counter-regulatory Smad that acts to reduce nuclear
reperfusion injury in the rat, BMP-7 expression falls in signaling by all members of the TGF- superfamily—a
both cortex and medulla [5, 6]. In several forms of experi- negative-feedback effect shared by other TGF- family
mental renal injury, including ischemia/reperfusion [4] members. These findings suggest that, at least in vitro,
and ureteral ligation [7], the systemic administration of BMP-7 has certain anti-inflammatory and cytoprotective
exogenous BMP-7 ameliorates renal injury. effects on proximal tubular cells. These effects may ex-
In this issue of Kidney International Gould et al offer plain some of the beneficial effects of BMP-7 on tubular
important new insights into the biology of BMP-7 [8]. cell injury seen in animal models.
First, they used a transgenic mouse in which the BMP-7 Does endogenous BMP-7 play a role in healing follow-
promoter drives expression of-galactosidase. In elegant
ing tubular injury and if so, what cell might produce it
immunolocalization experiments, they demonstrated re-
under these circumstances? BMP-7 might be deliveredporter gene expression in the distal nephron (thick as-
from adjacent distal nephron segments via the interven-cending limb, distal convoluted tubule, and collecting
ing interstitium, as suggested by the studies of ischemia-duct, all ureteric bud derivatives) and podocytes. These
reperfusion injury cited above. Alternatively, BMP-7data must be interpreted with caution, since transgenes
might be delivered from the glomerulus or via the circu-insert randomly in the mouse genome and therefore
lation, although there is scant information about circu-transgene expression may be influenced by adjacent het-
lating plasma levels. Since BMP-7 null mice are non-erologous genetic regulatory elements. Nevertheless, this
viable, determining the role of endogenous BMP-7 inis a sensitive technique and the results are concordant
renal repair may require the development of mice bear-with prior localization studies suggesting that BMP-7
ing BMP-7 deletions targeted to the distal nephron orexpression is present at sites outside the medullary col-
other sites by the use of the Cre-lox system or similarlecting tubule.
approaches.Second, Gould et al employed a commercial cDNA
Does exogenous BMP-7 have a role in suppressing glo-
merular inflammation or maintaining glomerular blood
flow when glomerular injury occurs? The localization of 2002 by the International Society of Nephrology
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